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J. D. Johnson Abstract
We derive that the maximum compression for any single-shock Hugoniot has an upper bound of 7. For the principal Hugoniot, we present a simple analytic estimate for the maximum compression as a function of po (initial density), A (atomic weight), z (atomic number), and AE (the sum of cohesion, dissociation, and total ionization energies).
An Upper Bound
Any Hugoniot is determined from the hydrodynamic equation of state P (~, E ) and the energy jump condition,
Here P is pressure, p is density, and E is the internal energy per gram. Po, p,, and E, represent the same but are for the initial state of the Hugoniot. We define the compression as q=p/p,andrewriteEq.(l)as 
In these equations, L is Avogadro's number, and e is the electron charge. The . a 1 1 2
originates from the Debye-Hiickel term in the high -T expansion.
We substitute Eqs. (7a)-(7c) into Eq. (6) and solve for the maximum compression, 77,. The result is
This is our estimate for the maximum compression along the principal Hugoniot. Equation (8b) can be simplified further if one neglects cohesive and dissociation energies. We fit to the total ionization energies of C. E. Moore (through Ca) [3] (8) all show that the bound of 7 is a tight one, with some materials having an q m of about 6.
